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(57) A high frequency heating apparatus has an 
inverter power supply system (18) compactly 
assembled. A case (6) of the power supply 
system (18) is made of an electricity-conductive 
material. Inside the case (6), a cooling fan (34) is 
provided, and a passage of cooling air is for- 
med. The case 16 also contains electric compo- 
nent parts such as : a power converter for 
converting commercially available power into 
high frequency power ; and magnetron 1 1 for 
supplying microwaves to a heating chamber 
through a waveguide (21). The component parts 
are arranged in the passage in the order accord- 
ing to the volume of heat generated, with the 
component part which generates the least 
amount of heat being placed at the upstream 
end of the passage. 



FIG. I 
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BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to a high frequency 
heating apparatus which uses microwaves, for heat- 
ing food or a dielectric of, e.g. a catalyst, and more 
particularly to a high frequency heating apparatus 
which utilizes an inverter power supply for driving a 
magnetron which generates microwaves. 

Description of the Related Art 

The construction of a related high frequency heat- 
ing apparatus is described with reference to the circuit 
diagram thereof shown in Fig. 8. In the figure, power 
from a commercial power supply 1 is converted into 
direct current by a rectifier 2. The DC voltage is ap- 
plied through a filter circuit 3 to a resonance circuit 
composed of a capacitor 4 and an inductor 5 and a 
series circuit composed of a semiconductor switching 
device 6 and a diode 6A. The semiconductor switch- 
ing device 6 oscillates at a frequency of several tens 
kHz or more to generate high frequency alternating 
current, working together with the resonance circuit. 
The voltage of the alternating current generated in the 
inductor 5 is raised by a transformer 7, whose primary 
winding is the inductor 5. The high voltage provided 
by the transformer 7 is converted into a DC high volt- 
age by a high-voltage rectifier 8. A control circuit 9 sig- 
nals to drive the semiconductor switching device 6. 
These electric component parts thus compose an in- 
verter power supply (a power converter) 10. The DC 
high voltage provided by the high-voltage rectifier 8 is 
applied between the anode and cathode of a magnet- 
ron 11. The transformer 7 is provided with an extra 
winding 12 which supplies power to the cathode of the 
magnetron 11. When the cathode is heated by the 
power supplied thereto and the high voltage is applied 
between the cathode and anode, the magnetron 1 1 
oscillates to generate microwaves. The microwaves 
thus generated are used to irradiate an object, such 
as food, placed in a heating chamber. 

Since the inverter power supply 10 processes 
high power such as 1 to 2 kW, the electric component 
parts thereof cause a substantial loss and which is 
dissipated as heat. Therefore, the electric component 
parts must be cooled. For example, the inverter power 
supply 10 is provided with forced-air cooling means 
composed of a motor 1 3 and a fan 34, which flows air 
to cool the electric component parts. The rectifier 2 
and the semiconductor switching device 6 are pro- 
vided with aluminium fins to facilitate heat radiation. 

Fig. 9 illustrates a high frequency heating ap- 
paratus body 1 5 to which an inverter power supply 10, 
a magnetron 11, a motor 13 and a fan 14 are sepa- 
rately mounted. As understood from the illustration, 
the air stream must cover a substantially large area in 



order to sufficiently air-cool the inverter power supply 
10 and the magnetron 11. Therefore, a propeller fan 
is employed as the cooling fan 14, which can generate 
a large airflow. An AC motor is employed as the motor 

5 13 to drive the cooling fan 14. Thus, the forced air 
cooling is performed by a combination of an AC motor 
and a propeller fan. Such an air cooling system be- 
comes inevitably large. 

Such a conventional high frequency heating ap- 

10 paratus has problems as described below. 

First, since the inverter power supply 10, the 
motor 13, etc., are separately mounted to the high fre- 
quency heating apparatus body 1 5, many assembly 
processes are required. Lead wires must be used to 

15 connect components such as the inverter power sup- 
ply 10, the motor 13 and the like to the power source 
in order to supply required powers to the components 
respectively. During assembly, after the inverter 
power supply 1 0 and the motor 1 3 are mounted to the 

20 high frequency heating apparatus body 15, they are 
connected to the power source by the lead wires. Sin- 
ce there is only a small space for the lead wires to be 
wired, the wiring process is not easy and normally re- 
quires manual labor. Also, since the inverter power 

25 supply 10, the motor 13, etc., vary in shape and each 
of them must be wired with lead wires, the assembly 
processes are hard to automate and simplify. 

Second, the lead wires supplying power to the in- 
verter power supply 10, the motor 13, the magnetron 

30 11, etc., radiate undesirable electromagnetic waves 
which affect electrical appliances, such as a TV or a 
radio, placed nearby. 

Third, since the semiconductor switching device 
6 produces a lot of heat and requires substantially 

35 large fins for efficient heat radiation, the large fins take 
up a large amount of space on the printed board, and 
thus hinder employing a small and compact printed 
board. 

In addition, U.S. Pat. No. 4,956,531 discloses a 
40 power module in which an inverter power supply is 
placed in a metallic envelope and a magnetron and a 
fan are compactly combined. In the above power 
module, the three components are separately placed 
in different casings. Therefore, the three casings must 
45 be connected to one another during the assembly of 
the high frequency heating apparatus. Further, the 
casing of the magnetron and the casing of the inverter 
power supply must be connected to the power source 
by means of lead wires. This wiring process is troub- 
50 lesome. Also, the lead wires used for the connection 
are likely to radiate undesirable electromagnetic 
waves (noises). 

* SUMMARY OF THE INVENTION 

55 

The present invention is constructed in order to 
solve the above-stated problems. 

It is a first object of the present invention to pro- 
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vide a high frequency heating apparatus whose power 
supply system (a magnetron, an inverter power sup- 
ply and a cooling fan) is made compact and small. 

It is a second object of the present invention to 
simplify the assembly work of a high frequency heat- 
ing apparatus and reduce the number of assembly 
steps in order to substantially reduce production 
costs. 

It is a third object of the present invention to pro- 
vide a high frequency heating apparatus which sub- 
stantially reduces undesirable electromagnetic 
radiation so as to give little disturbance to the elec- 
tromagnetic environment and achieve high reliability. 

It is a fourth object of the present invention to pro- 
vide a high frequency heating apparatus which pre- 
vents output electromagnetic waves from leaking 
from the wave guide. 

It is a fifth object of the present invention to pro- 
vide a power supply system of a high frequency heat- 
ing apparatus which has an increased cooling 
efficiency. 

To achieve the first object of the present inven- 
tion, a high frequency heating apparatus comprises: 
a power converting unit comprising one or more semi- 
conductor devices; a magnetron which receives the 
output from the power converting unit and supplies 
electromagnetic waves to a heating chamber; and a 
cooling fan for cooling the power converting unit and 
the magnetron. At least the power converting unit and 
the magnetron are housed in a case which is made of 
an electricity-conductive material. The air sent from 
the cooling fan cools at least a portion of the power 
converting unit before it cools the magnetron, also, a 
portion or the whole of the fan case of the cooling fan 
is formed of a cooling member, and a component part 
of the power converting unit is mounted on the cooling 
member so as to facilitate cooling of the component 
part 

Further, a transformer and a semiconductor 
switching device which are electric component parts 
of the power converting unit are arranged upstream of 
a passage of the cooling air stream generated by the 
cooling fan. The magnetron is placed downstream 
thereof. Such arrangement facilitates reducing the 
size of the power supply system. In such arrange- 
ment, the magnetron and the electric component 
parts of the power converting unit can be placed close 
to one another. Thus, packaging density can be in- 
creased. Also, the passage of cooling air does not 
need to be large, and it is not required that the fan gen- 
erates a large flow of air. Thus, the size of the ap- 
paratus can be reduced. 

To achieve the second object, a high frequency 
heating apparatus according to the present invention 
comprises: a power converting unit comprising one or 
more semiconductor devices; a magnetron which re- 
ceives the output from the power converting unit and 
supplies electromagnetic waves to a heating cham- 



ber; and a cooling fanfor cooling the power converting 
unit and the magnetron. At least the power converting 
unit and the magnetron are housed in a case which is 
made of an electricity-conductive material. The com- 
5 ponent parts of the power converting unit are mounted 
on a printed board. At least a fan case of the cooling 
fan is mounted on the printed board. Also, a motor for 
driving the cooling fan is mounted on the printed 
board. 

10 If a plurality of component parts of the power con- 

verting unit, the fan and the magnetron are housed in 
the electricity-conductive case, the assembly work of 
the high frequency heating apparatus is simplified. 
The plurality of component parts can be connected to 
15 the high frequency heating apparatus by simply 
mounting the case thereto. Also, the case can be for- 
med in a desired shape so as to facilitate automated 
assembly. Further, lead wires are not required in or- 
der to connect the component parts with the power 
20 source since the power converting unit, the fan case 
and the motor of the cooling fan are mounted connec- 
ted to the same printed board. Thus, the number of the 
assembly steps can substantially be reduced, and so 
can be production costs. 
25 To achieve the third object, a high frequency 

heating apparatus according to the present invention 
comprises: a power converting unit comprising one or 
more semiconductor devices; a magnetron which re- 
ceives the output from the power converting unit and 
30 supplies electromagnetic waves to a heating cham- 
ber; and a cooling fan for cooling the power converting 
unit and the magnetron. At least the power converting 
unit and the magnetron are housed in a case which is 
made of an electricity-conductive material. 
35 In the above construction, the electricity-conduc- 

tive case contains the magnetron, the power convert- 
ing unit, the cooling fan, lead wires for supplying the 
output of the power converting unit to the magnetron 
and to the cooling fan. Such construction prevents 
40 noise radiation from leaking out of the high frequency 
heating apparatus. 

To achieve the fourth object, a high frequency 
heating apparatus according to the present invention 
comprises: a power converting unit comprising one or 
45 more semiconductor devices; a magnetron which re- 
ceives the output from the power converting unit and 
supplies electromagnetic waves to a heating cham- 
ber; and a cooling fanfor cooling the power converting 
unit and the magnetron. At least the power converting 
50 unit and the magnetron are housed in a case which is 
made of an electricity-conductive material. A 
waveguide is employed to supply electromagnetic 
waves outputted by the magnetron to the heating 
chamber, and it is also used to connect the case with 
55 the heating chamber. A buffer member is placed be- 
tween the case and a housing. 

In the above construction, since both the 
waveguide and the housing bear the weight of the 
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case which contains the power supply system, the 
distortion occurring in the connecting portion between 
the case and the waveguide is substantially reduced. 
Thus, it is unlikely that the distortion will become so 
large as to produce a gap through which microwaves 
leak. 

Also, the buffer member provided between the 
case and the housing helps increase the dimensional 
tolerance of the connecting portions between the 
case and the waveguide and between the case and 
the housing. Therefore, even if the housing or the 
heating chamber is distorted because of assembly de- 
viation or vibrations during transportation, the buffer 
member absorbs the distortion and prevents it from 
spreading. 

To achieve the fifth object of the present inven- 
tion, a high frequency heating apparatus comprises: 
a power converting unit comprising one or more semi- 
conductor devices; a magnetron which receives the 
output from the power converting unit and supplies 
electromagnetic waves to a heating chamber; and a 
cooling fan for cooling the power converting unit and 
the magnetron. At least the power converting unit and 
the magnetron are housed in a case which is made of 
an electricity-conductive material. The air sent from 
the cooling fan cools at least a portion of the power 
converting unit before it cools the magnetron. 

In the above construction, the electric component 
parts are arranged in a passage of the cooling air, in 
the manner that a component part which generates 
less heat is placed further upstream of the passage or 
in the manner that a component part having a lower 
endurable temperature is placed further upstream. 
The losses of the main electric component parts of the 
power converting unit are as follows: the loss of a re- 
ctifier is about 15 W; the loss of an inductor about 8 
W; the loss of a semiconductor switching device about 
40 W; and the loss of a transformer about 15 W. On 
the other hand, the magnetron causes a loss of about 
300 W. Thus, the magnetron, which is large in size as 
well as in loss, substantially heats the cooling air. If 
the magnetron is placed upstream, a large flow of 
cooling air is required in order to sufficiently cool not 
only the magnetron but also the electric component 
parts placed downstream, such as the semiconductor 
switching device, the transformer, etc. In other words, 
it is required that the motor of the fan be driven sub- 
stantially fast. Thus, cooling efficiency becomes sub- 
stantially low. Also, if an electric component part 
having a higher endurable temperature is placed 
downstream, an electric component part having a low- 
er endurable temperature can be protected from be- 
ing exposed to excessively heated air. Thus, the 
service time thereof is sustained. As described above, 
efficient cooling can be performed by arranging the 
electric component parts in a passage of the cooling 
air, in the manner that a component part which gen- 
erates less heat is placed further upstream of the pas- 



sage or in the manner that a component part having 
a lower endurable temperature is placed further up- 
stream. 

The fifth object is also achieved by providing a 
5 high frequency heating apparatus further comprising 
a first air guide for guiding air to be used for cooling 
and a second air guide for guiding air having been 
used for cooling into the heating chamber. 

In the above construction, heated air around the 
10 case is not taken into the case. Thus, the cooling ef- 
ficiency of the high frequency heating apparatus is up- 
graded. In addition, since the air which has received 
heat in the case is guided into the heating chamber, 
an object inside the heating chamber is heated with in- 
15 creased efficiency. 

The further objects, features and advantages of 
the present invention will become apparent in the de- 
scription of the preferred embodiments with reference 
to the attached-drawings. 

20 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a perspective illustration of a power sup- 
ply system of a high frequency heating apparatus ac- 
25 cording to one embodiment of the present invention. 

Fig. 2 is a perspective illustration of the power 
supply system shown in Fig. 1 when mounted to a 
housing of a high frequency heating apparatus ac- 
cording to the present invention. 
30 Fig. 3 is a partial perspective view of a cooling unit 

of the power supply system shown in Fig. 1 . 

Fig. 4 is a perspective view of a cooling unit ac- 
cording to another embodiment of the present inven- 
tion. 

35 Fig. 5 is a circuit diagram of the power supply sys- 

tem shown in Fig. 1 . 

Fig. 6 is a partial perspective view of a cooling unit 
according to still another embodiment of the present 
invention. 

40 Fig. 7 is a perspective illustration of a power sup- 

ply system according to another embodiment of the 
present invention, when mounted to the housing of a 
high frequency heating apparatus. 

Fig. 8 is a circuit diagram of a power supply sys- 

45 tern of a high frequency heating apparatus according 
to the related art. 

Fig. 9 is a perspective view of a power supply sys- 
tem mounted to a high frequency heating apparatus, 
according to the related art. 

so In Figs. 1 to 9, the same numerals are used to de- 

note parts or components having the same functions. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

55 

The construction and functions of the circuit of a 
high frequency heating apparatus according to the 
present invention are basically the same as those in 
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the related art, and thus will not be described. 

Fig. 1 shows a power supply system in which the 
electric component parts are compactly assembled 
inside a case 16. A fan 34 is a sirocco type fan which 
is highly resistant against pressure damage. A motor 
33 (not shown) for driving the fan 34 is a DC motor, 
which produces high speed rotation and contributes 
to down-sizing. 

The air stream generated by the fan 34 cools a 
component part of a control circuit which causes a 
loss of several watts. Then, it cools a transformer 7 
and fins 1 7 attached to a semiconductor switching de- 
vice (about 40 W loss) and a rectifier (about 15 W 
loss). 

A magnetron 1 1 is placed farthest downstream of 
the passage of the cooling air since it causes a large 
loss, i.e. about 300 W. When the magnetron 11 is in 
normal operation, it is sufficient to cool the anode of 
the magnetron 11 down to about 180°C or lower. To 
obtain such a temperature of the anode, the magnet- 
ron 11 requires about 0.5 m 3 /min of cooling air of a 
room temperature. If a fan 34 sends cooling air to the 
magnetron 1 1 at a rate of 0.5 m 3 /min in the power sup- 
ply system, the temperature of cooling air increases 
by about 1 0 K before it reaches the magnetron 1 1 sin- 
ce the cooling air receives heat from the fins 17 and 
the transformer 7. In practice, therefore, the fan 34 is 
required to supply the magnetron 11 with cooling air 
at a rate of a little more than 0.5 m 3 /min. In other 
words, it is required to increase the rotational speed 
of the motor. 

As described above, the case 16 is made of 
aluminium and contains electric component parts 
compactly assembled. The electric component parts 
including the magnetron 11 are arranged in the cool- 
ing air passage in an increasing order of generated 
heat of endurable temperature. Such arrangement of 
the component parts enables efficient air-cooling and 
contributes to reducing the size of the power supply 
system. The power supply system can be made small 
enough to be easily mounted to a high frequency heat- 
ing apparatus, as shown in Fig. 2. Also, as shown in 
Fig. 1, the case 16 shields noise sources: that is, the 
magnetron 11; the semiconductor switching device 
(not shown); the rectifier (not shown), the transformer 
7; and the lead wires connecting the magnetron 11 
with the transformer 7. Thus, noise radiation is sub- 
stantially prevented. In other words, other electrical 
appliances will not be affected even if they are placed 
near the high frequency heating apparatus. 

As understood from the illustration in Fig. 5, the 
electric component parts are housed in the case 16 so 
as to shield against the noise radiation from the above 
mentioned noise sources: that is, the magnetron 11; 
the semiconductor switching device 6; the rectifier 2; 
the transformer 7; and the lead wires connecting the 
magnetron 1 1 with the transformer 7, a cooling fan 34 
is provided inside the case 16, and the electric com- 



ponent parts including the magnetron 1 1 are arranged 
in the cooling air passage in an increasing order of 
generated heat of endurable temperature. Such ar- 
rangement of the component parts enables efficient 

5 air-cooling and contributes to reducing the size of the 
power supply system 18. The power supply system 18 
can be made small enough to be easily mounted to a 
high frequency heating apparatus 15. 

Fig. 2 shows a high frequency heating apparatus 

10 15 having an aluminium-made case 16 mounted 
thereto. The high frequency heating apparatus 15 ac- 
cording to this embodiment employs a buffer member 
20 placed between the case 16 and the bottom board 
19 of the apparatus. The buffer member 20 is made 

15 of an elastic material. The case 16 is mounted to the 
high frequency heating apparatus 15 by connecting 
the case 16 to a waveguide 21 as well as interposing 
the buffer member 20 between the case 16 and the 
bottom board 19. 

20 In a related art which does not employ such a buf- 

fer member, the case 16 is connected to the ap- 
paratus only by means of the waveguide 21. As a 
result, alt the weight of the case 16 is imposed on the 
portion of the waveguide 21. Thus, distortion is likely 

25 to occur in a connecting portion between the 
waveguide 21 and the case 16 and/or a connecting 
portion between the waveguide 21 and the apparatus 
body. If a substantially large distortion occurs in the 
connecting portions, it may produce a gap through 

30 which microwaves leak. 

The above problem is solved by employing a buf- 
fer member as in this embodiment. 

Also, the buffer member 20 prevents propagation 
of vibrations. Without the buffer member 20, the vib- 

35 ration of a cooling fan 34 contained in the case 16 
causes resonance, and the vibration of the case 16 
propagates to the bottom board 19 of the apparatus 
body. According to the present invention, the leakage 
of vibration and noise caused by the vibration to the 

40 outside of the apparatus are substantially reduced. 

According to this embodiment, a plurality of the 
case 16 of the same construction can be mounted to 
a variety of models of high frequency heating ap- 
paratus, regardless of the construction of an ap- 

45 paratus or the shape of a heating chamber, simply by 
employing a waveguide 21 suitably made or shaped. 
Such a feature substantially helps reduce the number 
of steps which are required for changing the design of 
an apparatus or for developing the designs for a var- 

50 iety of models. 

The waveguides 21 and the power supply sys- 
tems 18 housed in the cases 16 can be separately 
manufactured and then connected on the assembly 
line. Therefore, a large number of the power supply 

55 systems 18 can be manufactured beforehand and 
stocked. 

Fig. 3 illustrates a method for mounting a fin mem- 
ber 17, a transformer 7, a fan 34 for cooling these 
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electric component parts, a motor 33 for rotating the 
fan 34, and a fan cover 22, onto a printed board 23. 
The fin member 17 is connected to a semiconductor 
switching device, which is one of the electric compo- 
nent parts of an inverter power supply. As shown in 
the figure, the electric component parts, the motor 33, 
the fan 34 and the fan case cover 22 are mounted to 
the same surface (the top surface in Fig. 3) of the prin- 
ted board. Thus, the electric component parts and the 
motor 33 can be soldered to the printed board 23 sim- 
ply by dipping the assembled printed board 23 in a sol- 
der bath once. The fan 34 is moved down to be 
mounted to a shaft of the motor 33, and the fan case 
cover 22 is also moved down for mounting. Thus, sin- 
ce only the vertical movements are required for the 
mounting of the electric component parts, the motor 
33, the fan 34 and the fan case cover 22 to the printed 
board 23, the assembly can be easily automated. 

Instead of an AC motor and a propeller fan em- 
ployed in the conventional art, a DC motor and a siroc- 
co fan are employed in this embodiment to reduce the 
size of the high frequency heating apparatus. 

A sirocco fan normally provides a higher wind 
pressure than that of a propeller fan. Therefore, a 
sirocco fan is more suitable for cooling the printed 
board 23, in which the packaging density of the com- 
ponent parts is increased in order to reduce the size 
of the apparatus. In addition, the DC motor requires a 
low voltage DC power supply. Therefore, an extra 
winding 24 is provided in the transformer 7, which is 
one of the electric component parts of the inverter 
power supply 1 8. The low voltage AC power obtained 
from the winding 24 is rectified in order to provide a 
low voltage DC power. 

In this embodiment, lead wires are not required 
since the transformer 7 and the motor 33 are mounted 
to the same printed board 23, whose pattern supplies 
power obtained from the transformer 7 to the motor 
33. The conductive case 16 shields against the unde- 
sirable electromagnetic waves radiated from the 
motor 33 and the electrical component parts such as 
the transformer 7, the semiconductor switching de- 
vice 6, the cooling fin member 17, etc. Thus, a high 
frequency heating apparatus according to the present 
invention does not affect the other electrical applian- 
ces such as a TV, a radio, etc. 

Fig. 4 illustrates another mounting method in 
which a semiconductor switching device 6 is mounted 
on a fan case 25. The fan case 25 includes a table for 
supporting a motor 33. A highly heat-conductive ma- 
terial such as aluminium is used to form the fan case 
25 so that the heat generated by the semiconductor 
switching devide 6 is effectively released through the 
fan case 25. Thus, the fan case 25 functions not only 
as a guide for the air stream generated by a fan 34 but 
also as a supporting table for the motor 33 and a cool- 
ing member for the semiconductor switching device 6. 
Since an upper portion of the fan case 25 is exposed 



to a substantially large airflow, heat is effectively re- 
leased therefrom. Thus, the semiconductor switching 
device 6 can be effectively cooled. Working together 
with the fan case 25, a fan case cover 22 releases 

5 heat. Since a portion or the whole of the fan case 22 
and the fan case cover 25 function as a cooling mem- 
ber, a separate cooling member for the semiconduc- 
tor switching device 6 (such as the fin member 17 in 
Fig. 3) is not needed. Thus, space on the printed 

10 board can be more effectively utilized so that a close- 
ly-packed structure will be obtained. 

According to the present invention, a cooling 
member for a heat-emitting component part such as 
a semiconductor switching device may be built into a 

15 fan case by employing a method other than the 
method described above with reference to Fig. 4. 

For example, with reference to Fig. 6, a fan cover 
22 is formed by employing cooling members made of, 
e.g. aluminium for two side walls 22a and 22b thereof 

20 and resin-made members for the rest portion 22c 
thereof. A semiconductor switching device 6 and a re- 
ctifier 2 are mounted respectively on the two side 
walls 22a and 22b. The assembled fan case cover 22 
is mounted on a printed board 23, as shown in Fig. 6. 

25 Also, as shown in Fig. 6, only the fan case cover 

22 may be mounted on the printed board 23, a motor 
33 being separately mounted on a case 16 (not 
shown). This construction is suitable for a case where 
the vibration of the motor 33 is so strong as to possibly 

30 cause damage to the printed board 23 or where the 
motor 33 is an AC motor driven by a commercial 
power supply 1 (not shown). 

Fig. 7 illustrates the second embodiment of the 
present invention. A power supply system 18 similar 

35 to that in the first embodiment further comprises a first 
air guide 26 for guiding air into the power supply sys- 
tem 18 and a second air guide 27 for guiding air there- 
from into a heating chamber. Both the first and second 
air guides 26 and 27 are removably screwed to the 

40 case 16. This construction prevents heated air from 
being taken in through an inlet provided on the case 
16. Heated air is not only let out of the power supply 
system 18 but exists around the case 18 because of 
heat-radiation mainly from a magnetron 11. Thus, ef- 

45 fective cooling of the power supply system 18 is en- 
sured. Also, since the air which has received heat 
inside the power supply system 18 is guided through 
the second air guide 27 into the heating chamber, the 
heating efficiency of the high frequency heating ap- 

50 paratus is upgraded. 

Since the first and second air guides 26 and 27 
are formed separately from the case 1 6 so as to be re- 
movably mounted thereon, a plurality of the cases 16 
having the same construction can be employed in dif- 

55 ferentiy-designed high frequency heating apparat- 
uses simply by using suitably made first and second 
air guides 26 and 27. Such a feature substantially 
helps reduce the number of step which are required 
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for changing the design of an apparatus or for de- 
veloping the designs for a variety of models thereof. 
In addition, since the first and second air guides 26 
and 27 and the power supply systems 18 housed in 
the cases 16 can be separately manufactured and 5 
then connected on the assembly line, a large number 
of the power supply systems 18 housed in the cases 
16 can be manufactured beforehand and stocked. 

While the present invention has been described 
with respect to what is presently considered to be the n 
preferred embodiments, it is to be understood that the 
invention is not limited to the disclosed embodiments. 
To the contrary, the invention is intended to cover vari- 
ous modifications and equivalent arrangements in- 
cluded within the spirit and scope of the appended 15 
claims. The scope of the following claims is to define 
accorded the broadest interpretation so as to encom- 
pass all such modifications and equivalent structures 
and functions. 



Claims 

1. A high frequency-heating apparatus comprising: 

a power converting unit comprising one or 25 
more semiconductor devices; 

a magnetron which receives the output- 
from said power converting unit and supplies 
electromagnetic waves to a heating chamber; 
and 30 

a cooling fan for cooling said power con- 
verting unit and said magnetron, 

wherein at least said power converting unit 
and said magnetron are housed in a case which 
is made of an electricity-conductive material, and 35 

wherein said cooling fan, said power con- 
verting unit and said magnetron are arranged in 
the course of the air stream, in the order of said 
cooling fan, said power converting unit and said 
magnetron, so that the air sent from said cooling 40 
fan cools at least a portion of said power convert- 
ing unit before the air cools said magnetron. 

2. A high frequency heating apparatus according to 
claim 1, wherein said power converting unit also 45 
supplies power to said cooling fan. 



3. A high frequency heating apparatus according to 
claim 1, wherein said power converting unit, said 
magnetron and said cooling fan are housed in the 
same case. 



and 

a cooling fan for cooling said power con- 
verting unit and said magnetron, 

wherein component parts of said power 
converting unit are mounted on a printed board, 
and 

wherein at least a fan case of said cooling 
fan is mounted on said printed board. 

5. A high frequency heating apparatus according to 
claim 4, wherein a motor for driving said cooling 
fan is mounted on said printed board. 

6. A high frequency heating apparatus according to 
claim 4, wherein a portion or the whole of said fan 
case of said cooling fan is formed of a cooling 
member, and wherein a component part of said 
power converting unit is mounted on said cooling 
member so as to facilitate cooling of said compo- 
nent part. 

7. A high frequency heating apparatus comprising: 
a power converting unit comprising one or 

more semiconductor devices; 

a magnetron which receives the output 
from said power converting unit and supplies 
electromagnetic waves to a heating chamber; 
and 

a cooling fan for cooling said power con- 
verting unit and said magnetron, 

wherein at least said power converting unit 
and said magnetron are housed in the same case 
which is made of an electricity-conductive ma- 
terial, and 

wherein wave guiding means is provided 
to supply electromagnetic waves outputted by 
said magnetron to said heating chamber. 

8. A high frequency heating apparatus according to 
claim 7, wherein a waveguide is employed as said 
wave guiding means, and wherein said 

■ waveguide is also used to connect said case with 
said heating chamber. 

9. A high frequency heating apparatus according to 
claim 7, wherein a buffer member is placed be- 
tween said case and a housing. 

10. A high frequency heating apparatus according to 
50 claim 7, wherein said wave guiding means is re- 
movably connected to said case. 

11. A high frequency heating apparatus comprising: 
a power converting unit comprising one or 

more semiconductor devices; 

a magnetron which receives the output 
from said power converting unit and supplies 
electromagnetic waves to a heating chamber; 



4. A high frequency heating apparatus comprising: 
a power converting unit comprising one or 
more semiconductor devices; 55 

a magnetron which receives the output , 
from said power converting unit and supplies 
electromagnetic waves to a heating chamber; 
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a cooling fan for cooling said power con- 
verting unit and said magnetron; 

a first air guide for guiding air to be used for 
cooling; and 

a second air guide for guiding air having 5 
been used for cooling into said heating chamber, 

wherein at least said power converting unit 
and said magnetron are housed in a case which 
is made of an electricity-conductive material. 

10 

12. A high frequency heating apparatus according to 
claim 11, wherein said first air guide and said sec- 
ond air guide are removably connected to said 
high frequency heating apparatus. 

15 
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FIG. 7 
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